Introduction
Studies on the electrical properties of polymers have involved greatly attention for their applications in electronic and optical devices [1] . Electrical conduction in polymers has been widely studied to understand the nature of charge movable through polymers chain [2] . In previous years, polymers have been used as insulators for their high resistivity and dielectric properties [3] . The studies of D.C electrical conductivity are intended at perception the numbers of the charge carrying species, their source and the method in which they transfer through the material. These factors are connected to the chemical composition,,microstructure and morphology of the material, [4] . Nanoparticles on the basis of semiconductor nanoparticles and the polymer matrix are future materials for application in optoelectronics, [5] , sensor electronics, for forming of luminescent materials, [6] . Introducing semiconductor nanoparticles into polymer matrix volume changes physicochemical properties of the system. The properties of gotten structures rely on a semiconductor particle type, dimensions of particles. Also, the physicochemical properties of the system will be under influence of the effects of interaction of polymer matrix with nanoparticles [7] . The construction of nanocomposites can be carried out in many ways [8] . Technology of procurement nanocomposites can effect on distribution of nanoparticles in dimensions of nanoparticles, polymer matrix volume and etc. All these elements may owing to change in physicochemical properties of the system [9] . Magnesium oxide (MgO) known as magnesia is a beneficial material used in many fields as ceramics, catalysis, and refractory as well as paint industry [10] . MgO is an important inorganic oxide and has been widely used in numerous fields. Abundant studies have illustrated that, MgO nanoparticles have well antibacterial T HE structural, electronic and D.C electrical properties of,(PVA-MgO-SiC) nanocomposites for antibacterial application have been investigated. The prepared nanocomposites have low cost, flexible and high antibacterial activity. The (PVA-MgO-SiC),nanocomposites were prepared with different weight percentages of Silicon Carbide (SiC),nanoparticles., Electrical properties of ,(PVA-MgO-SiC) nanocomposites were studied with different temperature. The experimental results showed that the conductivity of (PVA-MgO-SiC),nanocomposites is increased with increase the concentration of Silicon Carbide (SiC) nanoparticles. The activation energy of,(PVA-MgO-SiC) nanocomposites decreases with increase the weight percentages of Silicon Carbide nanoparticles. The total energies of the (PVA-MgO-SiC) nanocomposites were studied by using Gaussian 09 (G09) program and density functional theory (DFT) with B3LYP/6-31G) basis set. The total energies decreases with the increase the number of atoms forming the nanocomposites,.
Keywords: Transition metals, Density functional theory, Activation energy, Antibacterial. [15] . Now, several of the inorganic antibacterial materials, in specific inorganic metal oxides like MgO, ZnO,TiO 2 and CaO, have been studied, [16] . Metal oxide nanoparticles like MgO, ZnO and CaO have been studied as inorganic antibacterial factor [11] . Density functional theory(DFT) has acquired substantial ground in last few years to become one of the greatest most used methods for the calculation of molecular structure. Its Features comprise less demanding computational effort, low computer time, and in some cases better agreement with experimental values than is gotten from other procedures [17] . DFT focuses on the much simpler electron density . In general, the electron density is the number of electrons N per unit volume for a given state [18] . All of the computational calculations were performed using the Gaussian 09 Revision-A.02 SMP suite of program with GUI (Graphical user Interface) called Gauss view, version 5.0.8 (GV5 for short) [19] . And Gaussian 03 Revision B.01 with Gauss view 3.07(GV3for short) [20] .
Analysis of
The effect of Silicon Carbide (SiC) nanoparticles on electrical properties of, (PVAMgO-SiC) nanocomposites and their application has been treated in this paper. The (PVA-MgO) nanocomposites and Silicon Carbide (SiC) nanoparticles are used because of their properties: good electrical properties, high mechanical and thermal properties, good antibacterial activity, low cost and flexible. The suitable lower concentration of MgO with good properties and applications is (1.5 wt.%) from PVA.
Experimental
Polyvinyl alcohol-Silicon CarbideMagnesium oxide nanocomposites were prepared by using casting technique with weight percentage of polymer PVA is (98.5 wt.%) and (1.5 wt.%) Magnesium oxide nanoparticles. Nanocomposites of (PVA-MgO-SiC) were prepared with different weight percentages of Silicon Carbide nanoparticles (1.5, 3, 4.5 and 6 wt.%). The electrical resistivity of (PVA-MgOSiC),nanocomposites was measured at different temperatures from,(50 to 80 ºC) using Keithly electrometer type,(2400 source mater).
The D.C electrical conductivity,(r) of,(PVAMgO-SiC) nanocomposites is calculated by following equation [21] :
Where,A = effective area (cm 2 ),,R = resistance (Ohm),,d = thickness of sample,(cm).
The activation energy for,(PVA-MgO-SiC) nanocomposites is defined by [22] :
σ =,electrical conductivity at T temperature , σ 0 =,electrical conductivity at absolute zero of temperature, K B = Boltzmann constant,,E act = activation energy.
Results and Discussion
, Figure,1 shows the effect of addition of Silicon Carbide (SiC) nanoparticles concentration on electrical conductivity of,(PVA-MgO). The figure indicated that the electrical conductivity is increased with the increase of Silicon Carbide nanoparticles concentration. This conduct connected to the Silicon Carbide nanoparticles and,(PVA-MgO-SiC) nanocomposites having great number of free charge carriers obtainable for the aim of conduction. Hence, as the concentration of Silicon Carbide nanoparticles increases the number of free charge carriers also increases [23] , as shown in Fig.,2 and 3 . The figures show that the SiC nanoparticles are aggregated as clusters at lower concentrations. When increasing the concentrations of SiC nanoparticles, the nanoparticles form a paths network inside the PVA.
The relationship between the, ln(σ) and inverted absolute temperature of,(PVA-ANALYSIS OF STRUCTURAL, ELECTRICAL AND ELECTRONIC PROPERTIES... MgO-SiC),nanocomposites with different concentrations of Silicon Carbide nanoparticles is indicated in Fig. 4 . From the figure, the increase of conductivity for,(PVA-MgO-SiC) nanocomposites is exponential with temperatures. This is caused by thermal excitation of carriers into the conduction band. The electrical conductivity increases so as temperature shows many ions and electrons acquired kinetic energy via., thermally activated jumping of charge carriers between trapped sites, which is temperature dependence. It is suggested that in this region, the band gap between valence band and conduction band is decreased evocatively and provide easiness for electrons to jumping from valence band to conduction band [24] . The activation energy of (PVA-MgOSiC),nanocomposites have high values for (PVAMgO) nanocomposites, this is connected to the existence of free ions in the polymer. Because of the impact of space charge and creates local energy levels in the forbidden energy, [25] [26] [27] [28] , the activation energy of D.C electrical conductivity for nanocomposites decreases with increasing concentration of (SiC) nanoparticles,(as indicated in Fig.,6 ).
In comparison with the results obtained theoretically by using Gaussian 09(G09) program and density functional theory,(DFT) with,(B3LYP/6-31G) basis set,,the values of the total energies decrease with the increase in the number of atoms forming the nanocomposites. This result is fully compatible with the low values of the effective energies, which were calculated in practice(as shown in Fig. 6 and 7) . When the number of atoms is (46 Atoms), the value of calculated total energy (-24264.957eV), and by increasing the number of atoms to (91 Atoms),the energy value is reduced to (-76922.944 eV). So, The antibacterial properties of the (PVAMgO-SiC) nanocomposites were studied against gram-positive (Staphylococcus aureus),and gramnegative (Escherichia,coli) and the gotten data are obtainable in Fig. 8 and 9 .
The antibacterial mechanism of MgO nanoparticles is still unknown. A number of method, like the creation of reactive oxygen species (ROS), the interaction of nanoparticles with bacteria then damaging the bacterial cell [11] . Numerous studies have shown that the antibacterial mechanism of MgO nanoparticles is owing to the construction of ROS such as superoxide anion (O 2 -). It has been reported that the increase of the surface area of MgO particlesclues to an increase of the (O 2 − ) concentration and therefore results in a many effective damageof the cell wall of the bacteria [29] . From Fig. 11 , intensity of the C=O(carbonyl) (1700-1720 cm -1 ) stretching vibration has increased evidently. This indicates that chemical changes have occurred in the proteins in the cell wall of the bacteria [30] . MgO is very readily hydrated, forming a layer of Mg(OH) 2 on the surface. Oxygen dissolved in the solution can generate superoxide anions O 2 -by single-electron reduction [31] , which are stable in a basic environment. Since the surface of MgO is wrapped with a layer of,OH -, superoxide ions can exist on the surface in high concentration. The bactericidal action of MgO results from attack of these superoxide ions on the C δ + of the carbonyl group in the peptide linkages, leading to degradation of the proteins of bacterial [32] .
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Conclusions
The D.C. electrical conductivity of,(PVAMgO) blend is increased with increase the SiC,nanoparticles concentration and temperature. The activation energy is decreased with increase the concentration of the SiC nanoparticles. The results obtained theoretically by using Gaussian 09(G09) program and density functional theory,(DFT) with (B3LYP/6-31G) basis set showed that values of the total energies decrease with the increase in the number of atoms forming the nanocomposites and this result is fully compatible with the low values of the effective energies, which were calculated in practice. The inhibition zone for S.aureus and E. coli is increased with increase the concentration of SiC nanoparticles. 14. Yang, Q., and Troczynski, T., Alumina Sol-Assisted
